The choice of tungsten-rhenium is indicated by comparing materials on the basis of their yield stress times their heat conductivity, divided by the product of the coefficient of thermal expansion and the modulus of elasticity.4 Tungsten-rhenium alloys'<exhibit higher yield stress than tungsten at high temperatures.
The target assembly is a series of horizontal tungsten-10% rhenium rings produced by powder technology. The targets are separated by copper discs with channels for air heat transfer. The transverse position in the horizontal plane of the alternating disk assembly is adjustable, such that the proton beam subtends a cord of the desired length through the tungsten-rhenium. By moving the target vertically and rotating it between beam pulses, every 2 seconds, a large number of beam trajectories can be achieved through one target disc. This minimizes the potential damage in any one spot, exposing the entire target ring to the beam. Larger vertical movements can either change the target ring in use, or remove the target assembly completely from the beam. Pressurized air, fed through the mounting shaft to the channels is used to remove the heat deposited by the beam (=200 watts) and to maintain the target assembly temperature below 1000C.
2. Lithium Lens. The lithium lens5 is contained within its associated toroidal transformer. The lens operates with a peak current of 0.67 MA for a gradient of 1000 T/m and half a sine wave pulse of length 0.33 ms. The energy deposited in the lens plus transformer by the current pulse is of the order of 11.8 kJ per pulse, at a rate of 0.5 Hz. The lens assembly itself, where 88% of the energy is deposited, is water cooled.
The lens must be positioned in line with the proton beam direction and with the p transport line. Although trim magnets on both lines help to obtain colinearity between the two beams, the lens location is adjustable to allow proper remote positioning (position and angle). The The dump core is similar in design to the Tevatron dump6. A graphite core, 16 cm in diameter and 2m in length is enclosed in an aluminum container. The graphite is followed downstream by 0.5 m of aluminum. Cooling, by water circulation within the aluminum enclosure, has been designed for 80 kW capacity.
Both dump core and beam stop are removable from above for remote servicing. 5. Future Components. As developments in the cooling and accumulation of p's take place, we expect a demand for larger production of p. Some of these requirements could be met by the evolution of target materials and geometry. Nevertheless, schemes have been tentatively proposed for future improvements to the p flux.
One such possibility is the passing of an electrical current through a cylindrical target. Focusing of the p's will take place through the target as in the Lithium Lens. Allowance has been made within the Target Station to locate a pulsed power supply and bring the necessary services to such a target.
A second proposal has been to focus the proton beam strongly onto the target by using a lithium lens with gradients of up to 4000 T/m.7 To preyent damaging the target, the design provides for transverse scanning of the (fig. 1 ). The components are individually hung from blocks of steel immediately above them called "modules". Modules can be lifted out and replaced like vertical drawers with a crane. Once the module is lifted out of its slot, the crane brings it to a storage area or work station anywihere within a concrete shielding wall defined area, surrounding the target and beam dump. The concrete pit and wall com-prise the target vault. Viewing through the shielding wall is provided by thick lead glass and mineral oil windows placed within the wall. The modules are guided back into their slots by tapered legs at the module corners after the crane has positioned it in its pre-determined position over the slot center. All utilities to the components can be disconnected from the top of the module. Thus We provide two closed loop water cooling systems. The larger 80 kW system cools the dump and dump core. The smaller 10 kW system, equipped with a deionizer system, cools the lithium lens and transformer assembly and the pulsed dipole magnet. special handling unit. The vault is at a lower pressure than the building above to prevent escape of radioactive gases and airborne dust. The air is swept along the upstream beam tunnel and exhausted through a filtering system after a holding time of 20 minutes.
The air in the area between the neutron shield and the top of the modules is also swept by a fraction of the air flow. Air humidity is controlled to prevent condensation on the water cooled devicesas well as to prevent formation of corrosive acids in the highly ionized environment during beam operation.
